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@ Image recording apparatus. 



tAn image recording apparatus (1) includes a light source 
fCH- irradiating a microcapsule carrying photo-sensitive/ 
pressure sensitive recording medium (P) for forming a latent 



image on it corresponding to an imaoe of an original (G) upon 
photb-curing of the microcapsules, and a pressure unit (8) for 
developing an image on the photo-sensttive/pressure sensitive 
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recording medium (P) upon rupture of remaining mtcrocap- 
su}es. The apparatus inchides control means (28) for control&ng 
the atmosphere around at least the photo-sensitive/pressure 
senslth^e recording medium (P) to within allowable ambient 
conditions so that development is carried out under optimum 
conditions. Typically both the temperature and humidity of the 
medium are controlled^ Typicaiiy in an image transfer method, 
Itie photo>sensitive/pressure sensitive recording medium (P) 
includes a photo-sensitive pressure sensitive sheet wtoch 
carries microcapsules encapsulating chromogenic material, 




photo sensitive composition arid photo poymerizalion initiator, 
and a separate developer miamber (12) Which carries a 
developer agent which reacts with tlie chromogenic materiail in 
the pressure unit (8). In a seff-contaaned metinod, the 
photo-sehsttive/pressure sen^tiye recording medium (P) in- 
cludes a single sensitive sheet which carries all such substan- 
ces. 
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Description 



IMAGE RECORDING 
The present invention relates to an Image recor- 
ding apparatus such as an optical printer and a 
photocopying machine, and more particulaiiy, to a 
type thereof in which a photosensitive and pressure 5 
sensitive medium is light-exposed tor forming a 
latent image thereon, and then the image becomes a 
visible image upon appiication of pressure to the 
sensitive medium. 

In a conventional transfer type image recording 10 
method, a photosensitive and pressure sensitive 
medium or sheet and a developer sheet are used. 
The photosensitive and pressure sensitive sheet 
includes a base substrate and microcapsules car- 
ried on the base substrate. On the other hand, the 15 
developer sheet included a substrate and a de- 
veloper material such as organic acid coated 
thereon. Each of ttie microcapsules encapsuies 
therein chromogenic material (dye precursor or 
color former), photo-curing resin, arid photo, poly- 20 
merization Initiator. V\ftien the sensitive sheet Is 
subjected to light exposure through an original, light 
exposed microcapsuies become solidified due to 
photo-curing of the photo curable resin, so that a 
latent image is formed on the sensitive sheet. V^en 25 
such sensitive sheet is overiapped with the de- 
veloper sheet, and the two sheets are subjected to 
pressure by pressure rollers, electromagnetic force, 
or ultrasonic wave, unexposed microcapsules (non- 
photo cured microcapsules) are ruptured, so that 30 
the chromogenic material in the microcapsules is 
reacted with the developer material. As a result a 
visible image Is formed on the developer sheet. In 
order to promote visuallty of the visible image, heat 
is applied to the image formed developer sheet by 35 
means Of a thermal fixing unit. The above-mentioned 
photosensitive/pressure sensitive sheet and the 
developer sheet are disclosed In U.S. Patent 
4,399^09. ■ 

In the above transfer type recording method, the 40 
developer material is coated on a separate substrate 
as a separate developer or copying sheet in addition 
to the photosensitive/pressure sensitive sheet, in 
another image recording niethod, such separate 
developer sheet is not required. Speclficallyi a 45 
photosensith^e/pressure sensitive sheet provides 
self-coloring function in which both above-de- 
scribed nrticrocapsules and developer materials are 
carried on a substrate. With the structure, upon 
pressure application, non exposed microcapsules 50 
are ruptured, and chromogenic material flowed out 
of the mptured microcapsules are reacted with the 
developer matrerial also canied on the sensitive 
sheet, to thereby provide a visible image on the 
sensith^e sheet. Such self-contained type recording 55 
medium is disclosed in U.S. Patent 4,440,846. 

According to such types of recording mediums, 
ambient temperature and humidity may affect photo- 
sensitivity and dev lopablllty, and therefore, there 
are temperature arid humidity ranges for optlmumty 60 
provide photo-sensitivity and developabllity of these 
mediums. That is, for example, the temperature 
should be in an allowable range of from 5 to 35*^ C. 



APPARATUS 

and the humidity should be in an allowable range of 
from 20 to 80 o/o. The allowable range is, in general, 
determined by a raiative relationship between tern- • 
perature and humidity. If humlclity is remarkably low, 
a high tempetature sucH'as 50* C is allowable. 

tf the image recording apparatus is operated at a 
condition outside these ranges, for example, at an 
extremely high temperature and a high humidity, a 
visible image appearing oh the developer sheet and 
formed by the pressure unit may be further trans- 
fen-ed back to the photo sensitive/pressure sensi- 
tive sheet, and therefore, clear visible image may not 
be obtainable in the developer sheet in case of the 
transfer type recording mediurh. Further, the de- 
veloper sheet may be adhered to each dthei*, and the 
developer sheet may not be easily separated from 
the sensitive isheet after pressure application 
thereto. Oh the other hand. In case of ftie transfer 
type recording medium. If the sensitive sheet is used 
at ah e)Ctremely low temperature cond'rtion outside 
the allowable temperature range, chromogenic ma- 
terial may not be easily flowed to degrade its transfer 
onto the developer sheet upon pressure application 
thereto. As a result, low density visible image is 
provided, and clear image may not be attainable. 

Similarly, in . case of the self-contaned type 
recording medium, if the seinsftive sheet is used at 
ah extremely high temperature and a humidity 
conditions those outside the allowable range, image 
on the sheet is transferred to a pressure roller 
surface or other member in pressure contact 
therewith. As a result visible immage unevenness or 
irregularity may occur, to thus degrade resultant 
visible image. 

According to this irryentioh an image recording 
apparatus Including a Bght source for inadiating 
photo-sensitive or pressure sensitWe recording 
medium for forming a latent image on It and a 
pressure unit for developing an imaige on the 
photo-sensftive or pressure sensitWe recording 
medium, is characterised in that the apparatijs 
includes control means for controlling the condition 
of the environment around at least the photo-sensi- 
tive or pressure sensitive recording medium so that, 
development of the recording riiedium is carried out 
in an acceptable ambient environment. 

Mariy examples of apparatus in accordance with 
tiiis invention will not be described with reference to 
the accompanying drawings; in which;- 

Figure 1 is a schematic view showing an 
image recording apparatus which incorporateis 
a cooling unit according to a first embodiment 
of this invention; 

Figure 2 is a schematic view showing the 
cooling unit shown in Figure 1 ; 

Figure 3 is a schematic view showing a 
cooling unit according to a second mbodinrent 
of this invention; 

Rg. 4 is a schematic view showing a coding 
unit according to a third embodiment of this 
invention; 
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Rgs. 5 thru 40 show a unit tor contrdlling 
humidity of a developer sheet according to 
various embodiments of this invention; and in 
which; 

Fig 5 is a schematic view showing an inriage 5 
recording apparatus whibh incorporates a hu- 
midity control unit according to a fourth em- 
bodiment of this invention ; 

Fig. 6 is a schematic view showing an image 
recording apparatus which incorporates a hu- 10 
midfy control unit according to a fifth embodi- 
ment of this invention; 

Fig. 7 is a schematic view showing an image 
recording apparatus which incorjsorates a hu- 
midty control unit according to a sixth embodi- 15 
meritof this invention: 

Rg. 8 is a schematic view showing an image 
recording apparatus which incorporates a hu- 
midity control unit according to a seventh 
embodiment of this Invention; 20 

Fig. 9 is a schematic view showing an image 
recdrding apparatus which incorporates a hu- 
midity control unit according to an eighth 
embodiment of this invention; 

Fig. 10 is a schematic view showing ah image 25 
recording apparatus which incorporates a hu- 
midity control unit according to a ninth embodi- 
ment of this invention ; 

Hg. 11 is a detailed view showing the 
humidity control unit sho\Am in Rg. 10; 30 

Fig. 12 is a schematic view showing an image 
recordihg apparatus which incorporates a hu- 
midity control unit according to a tenth embodi- 
ment of this invention; 

Fig. 13 is a cross-seetlonai view showing a 35 
diffusion plate which is a humidity control unit 
according to ah elevisntli embodiment of this 
invention; 

Rg. 14 is a schematic view showing an image 
recording apparatus which incorporates a hu- 40 
midity control unit according to a twelefeth 
embodiment of this inverition; 

Fig. 15 is a schema:tic view showing an image 
recording apparatus which incorporates a hu- 
midity control unit according to a thirteenth 45 
embodiment of this invention; 

Rg. 16 is a schematic view showing a guide 
portion which guides travel of a developer sheet 
according to a fourteenth embodiment of this 
invention; 50 

Rg. 17 is a schematic view showing a guide 
portion which guides travel of a developer sheet 
according to a fifteenth embodiment of this 
invention; 

Fig. 18 is a schematic view showing a guide 55 
portion which guides travel of a developer sheet 
according to a sixteenth embodiment of this 
invention; 

Rg. 19 is a schematic view showing a guide 
portion which guides travel of a developer sheet 60 
according to a seventeenth embodiment of this 
invention; 

Fig. 20 is a schematic view showing a guide 
portion which guides trav I of a developer sheet 
according to an eiglrteenth embodiment of this 65 



invention; 

Rg: 21 is an enlarged perspective view 
showing the guide portion shown in Rg. 20; 

Fig. 22 is a schematic view showing an image 
recording apparatus which detachably support 
a developer sheet cassette according to a 
nineteenth embodiment of this invention; 

Fig. 23 Is an enlarged view shovwng a 
cassette insertion hole in the recording appara- 
tus shown in Rg. 22; 

Fig. 24 is ah enlarged view showing a state 
wherein the cassette is inserted into the 
insertion hole shown in Fi^. 23; 

Fig. 25 is a perspective view showing a 
developer sheet cassette and a cassette inser- 
tion hole formed in a main frame of an image 
recording aipparatus according to a twentieth 
enibodiment of this invention; 

Fig. 26 is a side view showing a sheet 
cassette and a sheet feed roller according to a 
twenty-first embodiment of this invention; 

Rg. 27 is a schematic view showing an 
arrangement of a developer sheet cassette and 
a thermal image fixing unit according to a 
twenty-second embodiment of this invention; 

Fig. 28 is a schematic view showing an image 
recording apparatus which employs a moisture 
absorbing member according to a twenty-third 
embodiment of this invention; 

Fig. 29 Is a perspective view showing a 
developer sheet cassette covered with the 
moisture absorbing sheet shown in Fig. 28; 

Rg. 30 rs a cross^sectional view showing the 
developer sheet cassette shown in Fig. 29; 

Fig. 31 is a cross-sectional view showing a 
moisture absorbing member disposed on a 
sheet cassette according to a modified embodi- 
ment; 

Rg. 32 is a plan view of showing the moisture 
absorbing member and sheet feed rollers; 

Fig. 33 is a side view of Rg. 32; 

Rg. 34 is a cross-sectional view showing a 
moisture absorbing sheet member; 

■Rg. 35 is a perspective viiew showing the 
moisture absorbing sheet member; 

Fig. 36 is a cross-sectional view showing a 
moisture absorbing isheet member in a modified 
form; 

Fig. 37 is a schisnnatic view showing a partial 
image recording apparatus which employs a 
moisture absorbing sheet member according to 
a twenty-fourth embodiment of this invention; 

Fig. 38 is a schematic view showing a partial 
image recording apparatus which employs a 
moisture absorbing sheet member according to 
a twenty-fifth embodiment of this invention; 

Fig. 39 is a cross-sectiona! view showing a 
cassette for accommodating a developer sheet 
roll according to a twenty-sixth embodiment of 
this Invention; 

Rg. 40 is a cross-sectional view showing a 
cassette, for accommodating a cut developer 
sheets according to a twenty-seveth embodi- 
ment of this invention; 

Fig. 41 is a cross-sectional view showing a 
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cassette for accommbdatmg a photo-sensitive/ 
pressure sensitive sheet roll aooording to a 
twenty-eighth embodiment of this invention: 

Fig. 42 is an enlarged view showing a sealing 
means for use in the cassette shown In Rg. 41 ; 

Fig. 43 is a cross-sectional view showing a 
cassette tor accommodating a photo-sensitive/ 
pressure sensitive 3heet roll according to a 
twenty-ninth embodiment of this invention; 

Figs. 44 thru 48 show various embodiments 
showing means for heating and moisture re- 
moving a photb-sensitive/pressure sensitive 
sheet according to this invention ; and in which ; 

Fig. 44 is a schematic \Aew showing an image 
recording apparatus according to a thirtieth 
embodiment of this invention; 

Fig. 45 is a perspective view showing a 
sensitive sheet roll cassette used in an embodi- 
ment shown in Fig. 44; 

Fig, 46 is a cross-sectional view showing the 
sensitive sheet roll cassette shown in Rg. 45; 

Fig. 47 is a perspective view showing a 
sensitive sheet roll cassette to which a modlfh 
cation is made on the embodiment shown in 
Fig. 45; 

Fig. 48 is a schematic view showing an image 
recording apparatus according to a thirty-first 
embodiment of this invention; 

Fig. 49 is a schematic view showing an image 
recording apparatus according to a thirty-sec- 
ond embodiment of this Invention; 

Fig. 50 is a schematic view showing an image 
recording apparatus according to a thirty-third 
embodiment of this invention ; 

Rg. 51 is a schematic view showing an image 
recording apparatus according to a thirty-fourth 
embodiment of this invention; 

Fig. 52 is a schematic view showing an image 
recording apparatus according to a thirty-fifth 
embodiment of this invention; 

Figs. 53 to 56 show various embodinients for 
controlling temperature and humidity of an 
overall internal space of the image recording 
apparatus, and in which ; 

Fig. 53 is a schematic view showing an image 
recording apparatus provided with heating and 
moisture remo>^ng means according to a 
thirty-sixth embodiment of this Invention; 

Fig. 54 is a schematic view showing an image 
recording apparatus provided with heating and 
moisture removing means according to a 
thirty-seventh embodiment of this invention; 

Fig. 55 is a block diagram incorporated into 
an emboidment shown in Rg. 54; 

Fig. 56 is a flow-chart showing a function 
attendant to the embodiment shown in Fig. 54; 

Fig. 57 is a schematic view showing a. heat 
control unit disposed at a pressure unit accord- 
ing to a thirty-eighth embodiment of this 
Invention; and, 

Rg. 58 Is a schematic view showing a heat 
control unit according to a thirty-ninth mbodi- 
ment of this inverition. 
A copying machine according to one embodiment 
of this invention will be described with reference to 



Rgs. 1 and 2. This embodiment and modified 
embodiments those shown in Figs. 1 thru 4 concern 
copying machines which inevitably. provides a tem- 
perature higher than allowable temperature range of 
5 photo sensitive and pressure sensitive sheet (here- 
inafter, simply referred to as "sensitive sheet"). 

Fig. 1 is a schenriatic illustration showing a photo 
copying machine. The copying machine has a 
casing 1 whose upper portion Is provided with a 
10 transparent supporting glass 2 on which an original 
G is mounted. Below the original support glass 2. a 
light source 3 and a reflection plate 4 are providedto 
enilt light to the original. At a lower portion of the 
casing 1. a sheet cartridge 5 is disposed in which a 
15 web-like sensitive sheet P Is accommodated In its 
rolling state. The sheet P includes a base substrate 
and a plurality of microcapsules carried thereon at a 
predetenhined density. E&ch of the microcapsiites 
encapsuies therein chronribgenic material (dye |:»^- 
20 cursor or color former), photo-curing resin and 
photo polymerization initiator. . 

A take-up roller 9 is disposed in the casing 1 and 
spaced away from the sheet cartridge 5. The 
sensitive sheet P bridged between the cartridge 5 
25 eind the take-up roller 9 is supported by feed rollers 6 
. and 7 defining a predetermined photo exposure 
space therebetween which space generally corre- 
sponds to a size of the original G. Further, a pair of 
pressure rollers 8 are disposed at downstream side 
30 of the feed roller 7. The pair of rollers 8 includes an 
upper and iower rollers and serve as one. of the 
components of a preissure uritt A. Upon rotation of 
the take-up roller 9 in clockwise direction In Fig. 1, 
the sensitive sheet P is drawn out of the sheet 
35 cartridge 5 arid is transported to a photo exposure 
position. 

As shown in Rg. 2, a cooling medium case 22 
which accommodates a cooling mediurh 21 is 
disposed above an upper portion of the upper 

40 pressure roller 8. The case 22 has a bottom wall 
having an arcuate cross-section, so that the bottom 
wall is in slide contact with the upper roller upon 
rotation tiiereof. Therefore, the cooling mecfium 21 
accommodated in the case 22 cools tfie pressure 

45 roller 8 to a temperature, for example, not more than 
30** C. The case 22 is connected to a circulation 
pump 24 through a pipe 25." Further, a cooling 
portion 26 is provided between the pump 24 and the 
case 22 for positiveiy cooling the cooling medium. 

so Therefore, the cooling medium 21 in the case 22 is 
recirculated, and cooled cooling medium 21 is 
supplied to the case 22. Accorldng to this embodi- 
ment, the pipe 25 is meandered to prolong Its Length, 
arid a blower 29 is used to apply cooling air to the 

55 meandered portion 25. 

Therefore, a cooling system is provided by the 
cooling medium 21 , the cooling medium case 22, and 
the cooling portion 26 for cooling the pressure roller 
8. Further, a felt material 27 is disposed in slide 

fir? contact with the pressure roller 8 . The felt materia) 27 
is positioned at rotationaliy forward position than the 
cooling case 22 in circumferential direction of the 
pressure roller 8. If foreign substances are adhered 
to the outer peripheral surface of the pressure roller 

65 8, these foreign objects can be removed by the fett 
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material 27. 

Below the original support stand 2, disposed are a. 
shutter 10 for controlling light exposing period and a 
condensing lens 11 for forming image at a imaging 
zone Pa on the sensitive sheet P by using a light 
reflected from the original G. Further, at one side 
portion in the casing 1. a sheet cassette 13 is 
disposed for storing and supplying a plurality of 
developer sheets 12. Each developer sheet 12 
carries developer material thereon which is reacted 
with the chromogehic materials contained in the 
microcapsules earned on the sensitive sheet P, 
Upon this reaction, color image is formed on the 
developer sheet 12. 

The developer sheet 12 in the sheet cassette 13 is 
supplied over the sensitive sheet P in facial contact 
therewith through a sheet supply roller 14 disposed 
at a feed out end portion of the cassettis 13 and two 
transferring rollers 15 disposed at downstream siide 
of the sheet supply roller 14, These sheets 12 and P 
are overiapped with each other and are subjected to 
compression when passing through the pressure 
j-ollers 8. Upon application of the compression, the 
non^xposed microcapsules on the sensitive sheet 
P are ruptui-ed, so that chromogenic material in the 
non-exposed microcapsule is exposed and reacted 
with the developer materiial of the developer sheet 
12, while othei- microcapsules already exposed at 
the exposure zone Pa are not ruptured because of 
curing of the photo^curable resin contained therein. 
As -a result, an image cori-esponding to the original G 
is formed in the developer sheet The developer 
sheet 12 formed with the picture image is further 
passed through an image fbdng rollers (heat rollers) 
16 disposed at downstream side of the pressure 
rollers 8, and are discharged out of the copying 
machine. 

Operation of the copying machine according to 
this embodiment will be described. 

The sensitive sheet P drawn out of the cartridge 5 
by a predetermined length is subjected to light 
exposure at the exposing zone Pa. Thereafter, the 
developer sheet 12 stored at the sheet cassette 13 is 
supplied through the supply rollers 14 and the 
transferring rollers 15 and is overiaid onto the 
running sensitive sheet P travelled from the expos- 
ing zone Pa. These two overlapping sheets 12 and P 
pass through the pressure rollers 8 for applying 
compression to the sheets. Upon pressure applica- - 
tion, the non-exposed microcapsules are njptured 
and the chromogenic materials contained therein 
are reacted with the developer material of the 
developer sheet 12, so that an image is formed at the 
developer sheet 12. 

In this case, since the pressure rollers 8 are 
cooled by the cooling medium 21, the sensitive 
sheet P and the developer sheet 12 are also cooled. 
Therefore, any detrimental effect such as image 
transfer from the developer sheet to the pressure 
roller or to the sehsitivei sheet can be obviated, after 
the image is formed on the developer sheet. As a 
result, the image formed on the developer sheet is. 
stabilizingly fixed at the image fixing roller 16, and Is 
discharged from the copying machine. 
A second embodiment according to ttius invention 



will be described with reference to Fig. 3. In the 
second embodiment, instead of the cooling medium 
21 , cooling case 22, the circulation pump 24 and the 
pipe 25 those used in the first embodiment, a blower 
5 B is disposed at the immediately upstream side of 
the pressure rollers 8 tor blowing cooling air to the 
overiapping sheets P and 12. 

Further, according to a third embodiment shown 
In Fig. 4, an ultarsonic vibration piece is used as a 
ID pressure unit, arid a horn 30 is provided which is in 
. ' direct contact with the sensitive sheet P.The horn 30 
is formed with a through hole. 31 through which a 
cooling pipe 32 extends. The cooling pipe 32 allows 
cooHng water to pass therethrough, so that the horn 
15 30 is cooled, to thus cool the sheet P. Incidentally, 
. the embodiments shown in Figs. 1 thru 4 generally 
uses ti*ansfer type imaging sheet wherein the 
developer material is coated on a separate substrate 
as a separate developer or copy sheet However, 
20 such cooling means are adapted for a copying 
machine using self-contained type imaging sheets 
wherein an encapsulated chromogenic material or 
dye precursor and a developer material are co-de- 
posited on one surface of the single substrate as 
25 one layer or as two contiguous layers. The self-con- 
tained type recording medium is disclosed in U.S. 
Patent No. 4,440,846 and the transfer type recording 
medium is disclosed in U.S. Patent 4,399.209. it goes 
without saying that the embodiment shown in Rg. 4 
30 is also available for cooling the transfer type 
recording medium. 

Next, an apparatus for lowering humidity of the 
developer sheet vwll be described. The humidity 
controlling apparatus is required in case where the 
35 developer sheet is used at a high humidity ambient 
atmosphere, incident^ly. the copying apparatus 
used herein is different from that shown in Figs. 1 
thru 4 in terms of the arrangements of the light 
source for light exposure, the pressure rollers, 
40 thermal image fixing rollers, and the cartridge of the 
sensitive sheet, and suppl>rtng position of the 
developer sheets. 

According to a fourth embodiment shown in 
Fig. 5, an inlet 40 for inserting an original is formed at . 
45 one side (right side in Rg. 5) of the apparatus, and a 
developer sheet outlet 42 is formed at an upper 
portion of the ottier side (left side in Fig. 5) of the 
apparatus. Further, a developer sheet inlet 43 is 
formed at a lower end portion of the other side. 
SO Inside the apparatus, a photo sensitive and 
pressure sensitive sheet roll cassette 44 is disposed 
at an upper right side portion. In the cassette 44, the 
sensitive sheet roll P is accommodated. A feed roller 
46a is disposed below the sheet roll cassette 44.. 
55 the sensitive sheet P is then travelled toward left, 
and is guided by a feed roller 46b. After the sheet 
passes through the feed rollers 46a and 46b, the 
sheet is directed toward a take up roller 48 through 
pressure rollers 47. and is wound around the take-up 
60 roller 48. Above a part of the sensitive sheet, 
extending between the feed rollers 46a and 46b. 
there is provided a pressure plate 49 connected to a 
■ drive motor (not shown). The pressure plate 49 is 
verticaliy movable by the drive motor. Further, an 
65 original support stand 50 and an exposure stand 51 
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are provided at a position below the sensitive siieet 
P. .The original support stand 50 supporting an 
original G therein is supplied from the original feed 
inlet 40, so that the original G is pressurizingiy 
supported between the original support stand 50 
and the pressure plate 49 when the latter is Bt its 
descent position. The exposure stand 51 is provided 
with exposure glass 52, and transfers the original 
support stand 50 mounted thereon to a predeter- 
mined position. 

A diffusion plate 53 Is disposed below the 
exposure stand 51, and a halogen lamp 54 and a 
reflection mirror 55 are provided at lower left side 
portion of the copying apparatus. Between the 
halogen lamp 54 and the diffusion plate 53, there is 
provided a color filter 56. 

At downstream side of the pressure rollers 47, a 
; thermal image fixing unrt 62 is disposed for heating 
the developer sheet so as to perform image fixing at 
the developer sheet. The image fixing unit 62 
Includes a rubber roller €3 and a heat roller 64. Below 
the thermal image fixing unit 62, a fan 57 is provided 
for directing ambient air downwardly. The developer 
stieet inlet 43 is connected v^th a sheet guide 
member 58 extending rightw^dly. The guide fnem- 
ber 58 has an upper portion formed with a plurality of 
vent holes 5^ for introducing therethrough the air 
from the fan 57 toward a surface of the developer 
sheet 12 passing through the guide member 58. The 
developer sheet 12 is supplied from outside of the 
copying apparatus thereinto through the inlet 43 and 
is directed toward the pressure rollers 47 by the 
guide member 58. An upper guide menfiber 61 
extends between the pressure rollers 47 and the 
thermal image fixing unit 62. so that the developer 
sheet 12 can be travelled to the image fixing unit 62 
through the pressure rollers 47. After the developer 
stieet 12 passes through the fixing unit 62, the sheet 
12 IS discharged outside through the outlet port 42. 

An opieration according to this embodiment 
shown in Fig. 5 will be described. 

The original support stand 50 in which the original 
G is set at a predetermined position is inserted 
through the inlet port 40, and is stopped at a 
pi-edtermined position. Further, the developer sheet 
12 supplied through the developer sheet inlet port 43 
. is set at Its predetermined position, in this case, the 
fan 57 is operated to flow air toward the developer 
sheet surface through the vent holes 59. This ^r is 
discharged toward outside through the developer 
sheet inlet port 43. 

When an exposure switch (not shown) is manually 
depressed, the pressure plate 49 is moved to its 
descent position by the energization of the drive 
motor (not shown). Therefore, the sensitive sheet P 
and the original support stand 50 are brought into 
pressure contact with the exposure stand 52. Then, 
light exposure is initiated. That is, the haJogen lamp 
54 is lighted up, and the light is reflected at the 
reflection mirror and reached to the diffusion plate 
53 through the filter 56. The light subjected to color 
conversion at the filter 56 is reflected at the diffusion 
plate 53 and is directed toward the glass portion 52 
of the exposure stand 51. The light passes through 
the glass portion 52. so that an image information of 



the original is recorded onto the sensitive sheet P. 
During these steps, the fan 57 is continuously 
rotated for ventilation of air in the thermal inrjage 
fixing unit 62, while the warm air in the image fi^ng 
5 unit 62 is continuou^y applied to the developer 
sheet 12 tiirough the vent holes 59. Further, the 
wann air is discharged toward outside from the 
developer sheet inlet 43 through the developer sheet 
guide 58. 

10 In this operation, entire part of the developer 
sheet 12 in facial contact with the sensitive sheet P 
on which the image is recorded is heated by the 
wami air. Therefore, humidity of the developer sheet 
12 becomes lowered Generally, the thenmal image 
15 fixing rollers 63 and 64 have a high temperature, for 
example not less than 100'C, and therefore, the 
developer sheet 12 is efficiently heated by making 
use of the heat of the image fixing rollers. 
Upon completion of Ihe light exposure, the 
20 pressure plate 49 is moved to its ascent position for 
releasing pressure appHcation to the sensitive sheet 
P. Thereafter, the take-up roller 48 and the pressure 
rollers 47 are rotated about their axes for feeding tine 
sensitive sheet P. Simultaneously, the developer 
25 sheet 1 2 is also supplied toward the pressure rollers, 
and Is brought into facial contact with the sensitive 
sheet P at a position Immediately upstream side of 
the pressure rollers 47. These sheets overlapping 
with each other pass through the pressure rollers 47 
30 under pressure, to thereby perform image transfer 
from the sensitive sheet P to the developer sheet 1 2. 
The used sensith/e sheet P is separated from the 
developer sheet 12. and is taken-up by the take-up 
roller 48. On the other hand, the developer sheet 12 
35 passes through the upper guide 61 and is then 
Introduced into the thermal image fixing unit 52. 
Here, the developer sheet 12 is heated by tiie heat 
roller 64 for image fbdnfi, and thereafter the sheet 12 
is discharged toward outside through tiie sheet 
40 outlet port 42. 

In order to reduce humidity of the developer sheet 
12, other modifications are conceivable as shown in 
Figs. 6 and 7. According to a fifth embodiment 
shown in Fig. 6. no fan is provided. Instead, a tiienmai 
45 fixing unit 70 is disposed immediately adjacent to tiie 
vent holes 59 of the guide member 58 so as to 
directiy utilize the heat ambient to the fixing unit 70. 
As a result, the developer sheet In the guide member 
58 is directly heated by the ambient warm atmos- 
£0 phere. 

Further, according to a sixth embodiment shown 
in Fig. 7, a heat transmittive roller 82 is disposed at a 
lower portion of the thermal image fixing unit 80. and 
a developer sheet feed roller 83 is rotatably disposed 
55 below the heat transmittive roller 82. The heat 
transmittive roller 82 is in surface rotational contact 
with the lower roller 81 of the unit 80, and therefore, 
constant heat In the unit 80 Is conducted to the heat 
transmittive roller 82. When the developer sheet 12 
60 passes through the rollers 82 and 83, this constant 
heat is ti^nsmitted to ttie developer sheet 12 
through the heat transmittive roller 82, so that 
humidity of the sheet 12 can be reduced. 
In view of the foregoing, If the heat of the themial 
65 image fixing roller Is utlllred. It is unnecessary to 
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provide particular heating means for heating the 
developer sheet 12, so that ecconomical apparatus 
- results. Further, since the thermal image fixing roller 
is subjected to heating tempereature control, sta- 
bilized humidity control to the developer sheet 12 is 
attainable. This humidity control can effectively 
prevents the developer sheet 12 from sticking onto 
the thennal image fixing nDller. 

Relative humidity of the developer sheet can be 
lowered by using a heat generated by. a halogen 
lamp which is employed for light exposure. To be 
more specific, according to a seventh embodiment 
shown in Fig. 8, a lower wall of the developer sheet 
guide 58 is formed with a plurality of vent holes 100, 
and a fan 101 for codling the halogen lamp 54 
disposed in confrontation vvith the vent holes tOO 
and at a position between the lower wall and the 
iamp:*The fan 101 positively cools the halogen lamp 
54, and directs warfri ambient air around the lamp 
tovwfd inside the guide member 58 and toward the 
developer sheet inlet port 43. Therefore, the de- 
veloper sheet 12 passing through the guide member 
58 is heated, so that moisture or water content 
contained therein can be removed. 

Alternatively, according to an eighth embodiment 
shown ih Rg. 9. an upper portion 110 of the light 
reflection meifnber 55 largely extends along the path 
of tiie developer sheet 12. so that the upper portion 
is upwardly bent The upwardly bent portion 110 of 
the reflection member 55 serves as a lower guide 
member for guiding the travel of the developer sheet 
12. Therefore, when the developer sheet passes 
over the upwardly bent portion 110 of the light 
reflection member 55, the developer sheet 12 is 
heated thereby, to thus remove moisture of the 
sheet 

A ninth embodiment is shown in Figs. 10 and 11 
which utilizes heat of a halogen lamp serving as the 
. light source. As shown in Fig. 10, a heat collecting 
sleeve 700 extends in vertical direction and is 
positioned above a halogen lamp 54. An upper end 
of the sleeve 700 is fitted with a heat accummulating 
and emitting block 701 made of aluminum. Radiation 
heat from the light source 54 is partially entered into 
the heat collecting sleeve 700 through its lower open 
end 700b, and the heat is accummulated in the block 
701. The upper surface of the heat emitting block 
701 Is in contact witii the developer sheeit 12, and 
therefore, the developer sheet 12 is heated during its 
slide contact with the upper surface. 

As shown in Fig. 11. a lever 702 is pivotally 
suspended from a side wall of the heat accumulating 
and emitting block 701 by a pivot pin 703, and a 
supporting projection 704 is secured to the side wall 
of the block 701. Further, a spirally wound bimetal 
705 is provided over the pivot pin 703. The spiral 
bimetal 705 is secured between the support projec- 
tion 704 and a base end portion of the lever 702. A 
shutter 708 is supported to one side portion of the 
heat collecting sleeve 700. The shutt r 706 is 
projectable and retractable with respect to a hollow 
space of the sleeve 700. A lower end of the lever 702 
is fomied with a guide slot 702a, and a base portion 
of the shutter 706 is provided with a guide pin 706a 
engageable with the guide slot 702a. Since aluminum 



which is a material of the heat accummulating and 
emitting block 701 has sufficient heat capacity and 
heat conductivity, radiation heat from the light 
source 54 is efficiently accummulated in the block 
5 701. Therefore, sufficient heat energy is promptly 
accummulated in the block 701, and the block 701 
rapidly provides a temperature capable of heating 
the developer sheet 12. 
The bimetal 705 changes its shape in response to 
10 the temperature of the heat accummulating and 
emitting block 701. Because of the shape change of 
the bimetal 705, the lever 702 Is pivotted about the- 
pivot pin 703 so as to control projecting length of the 
shutter 706 with respect to tiie hollow space of the 
75 sleeve 700. If the temperature of the block 701 is 
elevated, the shutter 705 extensively moves into the 
heat collecting sleeve 700. On the other hand, if the 
temperature of the block 701 is lowered, the shutter 
is retracted from the hollow space of the sleeve 700. 
20 As a result, tiie heat accummulating and eniittlng 
block 701 provides a predetermined given tempera^ 
ture available for image formation and image fixing. 
Incidentally, Instead of the bimetal 705. a shape 
memory alloy is also avaiable. Further, the lever 702 
25 cah be formed of shape memory alloy with eliminat- 
ing thei bimetal 705. 

Furthermore, other modifications are conceivable. 
For example, the heat accummulating and emitting 
member is formed of a hollow cylindrical shape 
30 having an open end at its lower portion. Further, the 
hea;t accummulating and emitting member can be 
formed of material other than aluminum such as 
copper, ceramic, etc. tiiose having high heat 
capacity and heat conductivity. Furthermore, the 
35 heat accummulating and emitting member can be 
formed of a combiantion of two materials such as the " 
combination of aluminun which provides high ther- 
mal capacity and copper which provides high heat 
transmitting coefficient 
40 A tenth embodiment is shown in Rg. 12, in which a 
developer sheet inlet port 150 is provided at a 
lowermost side portion of the copying machine, and 
a diffusion plate 151 extends up to the inlet port 150. 
so that the developer sheet path is initially located 
45 below tTie light source 54. Upper end portion of the 
diffusion plate 151 is positioned adjacent the 
pressure rollers 47, 47 so as to supply the developer 
sheet thereto. With this structure, the developer 
sheet per se running over the diffusion plate 151 
SO serves as a light diffusion member. Simultaneously, 
radiant heat from tiie halogen lamp 54 is applied to 
the developer sheet 12 rannihg over the difhjsion 
plate 151. Therefore, humidity in the developer sheet 
can be lowered. 
55 According to this embodiment, feed rollers 152, 
153 and 154 are rotatably disposed alongside the 
diffusion plate 151 for supporting the developer 
sheet During exposure step, the developer sheet 12 
is heated, and the sheet is transfen-ed to the pair of 
60 pressure rollers 47 at which th developer sheet 12 
is overlapped witii the sensitive sheet P supplied 
from a roll sheet cassette 44 for image fomiing. 
Thereafter, similar to the foregoing embodiments, 
the image carrying developer sheet 12 passes 
65 between the image fixing rollers 63,64 through the 
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guide 155 and is discharged outside through an 
outlet port 42. Further, in this embodiment the 
original support stand 50 is inserted from the left 
side of the machine in Fig. 12. Furthermore, the 
diffusion member 161 can be provided with an 
internal passage 160 as shown In Fig. 13 ( an 
eleventh the embodiment ) so as to allow the 
developer sheet 12 to pass therethrough. When the 
developer sheet 12 passes through the internal 
passage, the sheet 12 undergoes heat radiation from 
the diffusion member 161. 

An twelfth embodiment according to this invention 
is shown in Fig. 14 in which the developer sheet 12 is 
directly heated by the heat of the halogen lamp 160. 
That is, the halogen lamp 160 is positioned at the 
lowermost portion of the copying machine, and is 
secured to a lower bottom portion of a conical 
shaped diffusion plate 161. A lower light exposure 
glass 162 Is provided at a position above the conical 
diffusion plate. 161, and an upper light exposure 
glass 163 is positioned above the lower light 
exposure glass 162 The developer sheet 12 is 
travelled through a space defined between the upper 
and lower exposure glasses 163 and 162 wtth the 
guidance by feed rollers 165 and 166. An original 
support stand 50 is positioned above the upper light 
exposure glass 163, and further; a pressure plate 49 
is disposed over the original support stand 50, 

The developer sheet 12 Is inserted through an inlet 
port 169 formed at right side portion in the drawing, 
and the original support stand 50 is inserted through 
an insertion hole 170 at the right side portion and 
above the inlet port 169. . 

With this structure, the developer sheet 12 is 
inserted through the inlet port 169 and is stopped at 
a predetermined position after feeding by the feed 
rollers 166, 168, Then, light exposure is initiated by 
the halogen lamp 160, so that the light emitted from 
the lamp 160 passes through the developer sheet 12 
and is reached to the sensitive sheet P extending 
between the original support stand 50 and the 
pressure plate 49. In this Insitance. the sensitive 
sheet P is exposed, while the developer sheet 12 is 
heaited for a predetermined period by radiant heat 
from the halogen lamp 160. Upon completion. of the 
light exposure, the sensitive sheet P and the heated 
developer sheet 12 are synchronously supplied to 
the pressure rollers 47, 47 for image forming. 
Thereafter, the image carrying developer sheet 12 
passes through the fixing rollers 63;64 in the image 
fixing unit, and is discharged outside. 

A thirteenth embodiment of this invention is 
shown in Fig. 15, wherein overall arrangement Is 
substantially the same as that in the embodiment 
shown In Fig. 8 except provision of the fan 101 in 
Fig. 5. Instead, the embodiment shown in FIG.15 is 
provided with a shielding plate 180 having an upper 
end pivotally supported to the base frame. The 
shielding plate 180 is angularly movable by 90 
degrees as shown by solid and broken lines in 
Fig. 15 in response to a heat sensitive sensor (not 
shown) or shape change of a shape memory alloy. 
To be more specific, if ambient temperature around 
the halogen lamp 54 is relatively low because of 
initial start-up period of the copying machine, the 



shielding plate 1 80 is at a position shown by the soiid 
line in Rg. 15. Accordingly, heat directing toward the 
diffusion plate 53 is fcrfoclced by the shielding plate, in 
this case, warm air In a halogen lamp chiamber 181 is 

5 introduced Into the developer sheet guide 58 
through vent holes 183 formed in the lower guide 
plate so as to heat the developer sheet 12 passing 
through the guide 58. If the temperature In the 
halogen lamp chamber 181 exceeds a predeter- 

10 mined temperature, the shielding member 180 is 
pivotally moved to a position shown by the broken 
line in Fig. 15. Thereforei wanm air supply to the 
guide member 58 is blocked by the shielding plate 

180 and light exposure to the sensitive sheet is 
y5 initiated, since the light can be directed to the 

diffusion plate 53 without any obstacle by the 
shielding plate 180. 

A fourteenth embodiment; is shown In Fig. 16 for 
controlling temperature of warm arr directed toward • 
20 the developer sheet 12. In the another embodiment 
shown in Fig. 16, an axisymmetric flow fan 200 is 
provided at one side of tfie halogen lamp chamber 

181 for cooling the ambient attnosphere around the 
halogen lamp 54. On the other hand, a developer 

25 sheet guide 58 is disposed above the halogen lamp 
54. An intermediate portion of the guide rnember 58 
is formed with a semi-circular recess 205 in which a 
lower feed roller 207 is rotatably accommodated. A 
stepped portion 208 is formed at the recess 205 so 
30 as to temporarily stop the travel of the developer 
sheet 12. The lower feed rotter 207 Is connected to a 
swing arm 209, so that the lower feed roller 207 is 
movable toward and away from the upper feed roller 
206 by pwotal movement of the swing arm 209. A 
35 free end portion of the guide member 58 extends 
toward the pressure rollers 47, and a vent hole 201 is 
formed in the free end portion. Below the vent hole 
201 , there is provided a flow restricter 210 extending 
in horizontal direction and movable from one side to 
40 another of the base frame. One end (left side In 
Fig. 16) of the flow restricter 210 is connected to a 
coll spring 204 formed of shape memory alloy, and is 
supported to a fixed member 21 1 , while another end 
(right side In Fig. 16) of the restricter 210 is 
45 supported to a fixed member 212 through a coil 
spring 204. The flow restricter 210 Includes an 
opening portion 203 at one side and a Closure 
portion at the other side. When the opening portion 
203 is at a position shown by a solid line in Fig. 16, 
50 hpt wind from the fan 200 can be directed toward 
developer sheet 12 in the guide member 58 through 
the opening portion 203 and the vent holes 201. The 
hot arr Is discharged through the developer sheet 
inlet port 43. On other other hand, when the flow 
55 restricter 210 is at a position shown by bi-oken line in 
Fig. 16 because of the contraction of the spring 204, 
the closure portion 213 blocks a hot air passage 214 
defined between the lower face of the recessed 
portion 205 and the upper surface of a casing of the 
60 filter 56. As a result, hot air introduction into the 
developer sheet 12 is prevented. 

in operation, at an immediate time after the power 
supply to the copying machine, or at a phase where 
the pressure rollers 47 are not sufficiently heated, 
55 the shape momory coll spring 202 is stretched by the 
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other coil spring 204, so that the hot air passage 214 
is in fluid communicatioh with the internal space of 
the guide member 58. Therefore, hot air given by the 
heat of the halogen lamp 54 can be supplied, 
through the vent holes 201, to the developer sheet 
whose leading end is m abutment with the stepped 
portion 208. After the continuous light exposure, 
ambient temperature o? the halogen lamp 54 is 
elevated, and the shape memory coil spring 202 is 
contracted In response to the elevated temperature 
before the temperature required at the image 
fomnlng at the pressure rollers exceeds a predeter- 
mined ieveL As a result, the hot air passage 214 is 
biocl<ed by the closure portion of the flow restricter 
214, so that excessive temperature increase at the 
image forming step can be obviated. In the above 
embodiments for heating the developer sheet 12 in 
order to reduce humidity thisreof, heat at the thermal 
image fbdng unit or heat at the light source is utilized. 
However, in the following embodiment, another 
heating unit is disposed for heating the developer 
sheet 12. 

According to a fifteenth embodiment shown in 
Fig. 17, a developer sheet guide member 58 extends 
from the developer sheet inlet 43 similar to the 
foregoing embodiments^ However, at an intermedi- 
ate portion of the guide member 58, an auxiliary 
guide portion 90 is provided which is formed of heat 
conductive material- The auxiliary guide portion 90 
includes a pair of guide plates 91 and 92 {upper and 
lower guide plates) each formed with a semi-circular 
recess 91 a and 92a. In the upper and tawer recesses 
91a and 92a, a heat roller 93 and a feed roller 94 are 
rotatably disposed, respectively, A heater 93a is 
accommodated in the heat roller 93. The feed roller 
94 is vertically movabiy supported by an arm 95 
pivotably supported to a main frame, so that the feed 
roller 94 is moved toward and away from the heat 
roller 93 by the pivotal movement of the arm 95, 

Upon heat generation at the heater element 93a, 
the heat roller 93 and neighbouring heat conductive 
guide plates 91 and 92 are heated. Therefoi'e, the 
developer sheet 12 is heated upon passing through 
the guide plates 91,92 and the rollers 93 and 94. 
which heating location is positioned at upstream 
side of the pressure rollers 47, to thus reduce 
humidity of the developer sheet 12. 

According to a sixteenth embodiment shown in 
Fig. 18, a supplemental developer sheet guide 
portion 100 is provided at an intermediate portion of 
the guide mefnber 58. The supplemental guide 
portion 100 is made of heat conductive material, and 
includesss an upper and lower guide members 101 
and 1C2 formed with semi-circular recesses 106 and 
107, respectively. Upper and lower feed rollers 103 
and 104 are rotatably accommodated in the re- 
cesses 106 and 107, respectively. The lower feed 
roller 104 is connected to a swing arm 105. so that it 
moves toward and away from the upper feed roller 
103 upon swinging movement of the svwng arm 105. 
The guide members 101 and 102 respectively 
provide rod heaters 108 and 109. Heat generated at 
the rod heaters 108, 109 is transmitted to the 
developer sheet through the inner surface of the 
guide members 101. 102 and the feed rollers 



103,104. 

A seventeenth embodiment is shown in Fig. 19 in 
which two opposing guide members 121 and 122 are 
provided for guiding the developer sheet 12 in 
5 upward direction. The guide members 121 and 122 
are fomied of plate like heat generating members. At 
• an intermediate portion of the guide rriembers, feed 
rollers 123 and 124 are provided. Further, a kick-out 
roller 126 is provided above a developer sheet 
10 stacking case (cassette) 125 so as to supply each 
developer sheet into the guide members. The 
developer sheet 12 supplied into the guide members 
121 and 122 by the kick-out roller (sheet feed roller) 
126 Is moved towad pressure rollers 127,128 of a 
15 pressure unit 120 by the rotations of the feed rollers 
123 and 124. During this travel, the developer sheet 
is heated by the heat generating plates, i.e., the 
guide members 121 and 122. 
An eighteenth embodiment is shown in Figs. 20 
20 and 21 . In the foregoing embodiments, curved guide 
members are used for guiding travel of the de- 
veloper sheet 12. On the other hand, in this modified 
embodlmentv a developer sheet feeding table 130 is 
provided. The feeding table 130 includes a flat plate 
25 heat i^iation portion 131 which generates heat 
upon supply of electrical cun-ent, a suspension 
portion 132 suspended from the central portion of 
the lower surface of the heat radiation plate 131, and 
a connecting portion 133 fixed to the suspension 
30 portion 132, The suspension portion is fixedly 
supported on a base plate 134. A feed roller 135 is 
disposed over the flat heat generating plate 131 for 
interposing the developer sheet therebetween. 
When the sheet passes over the heat radiation 
35 portion 131, the developer sheet is heated. 

Humidity of the developer sheets is also controll- 
able in association with a sheet cassette which 
stores the developer sheets. Various ehnbodiments 
with respect to the humidity control In conjunction 
40 with the sheet cassette will next be described in 
detail. 

Refenring first to a nineteenth enibodiment shown 
in Fig. 22, a sensitive sheet roll 251 is disposed at an 
upper portion in ah Interior of a main frame 250. The 

45 sheet roll 251 is accommodated in a sheet roll 
cartridge 252. An exposure station 253 is positioned 
below the sheet roll cartridge 252 An originail 256 
mounted on an original support stand 255 is 
irradiated by a light source 254, and the light 

50 reflected at the original support stand is directed to 
the sensitive sheet P through a lens 257 and min-ors 
258, 259 for forming a latent image on the sensitive 
sheet P. At a lower left portion of the cartridge 252, a 
pressure unit 260 is provided at which tiie latent 

55 image carrying sensitive sheet P and a developer 
sheet 12 are overiapped with each other, and these 
are pressed. As a result, chromogenic material in the 
rriicrocapsules which have been not exposed with 
light at the exposure station flows out upon rupture 

60 of the microcapsules carried on the sensitive sheet 
P, and tine chromogenic material is reacted with the 
developer material of the developer sheet to thereby 
provide coloring image on the developer sheet The 
sensitive sheet P is taken-up by a take-up roll 262. 

65 Further, a thenrial image fixing unit 261 is positioned 
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adjacent the pressure unit 260. Color Image appear- 
ing on the developer sheet is fixedely held to the 
sheet and gloss picture image is obtainable thereon 
at the image fixing unit 261. Thereafter, the de- 
veloper sheet 12 is disciiarged to a receptacle 
member 263. 

The developer sheet 12 is originally stored in a 
sheet cassette 264 which Is obliquely and detach- 
ably disposed in the main frame 250. The sheet 
casseftte 264 is inserted through a casette insertion 
hole 265 as shown Figs. 23 and 24 at which a shutter 
266 biased by a spring is provided, A sheet feed 
roller 270 is provided over the cassette 264 to feed 
one by one developer sheet 12 toward the pressure 
unit 260. The developer sheet 12 is discharged out of 
a discharge port 267 and stacked over a receptacle 
263. At the discharge port 267. a shutter 268 Is 
. disposed which is operabie in response to an 
electromagnetic solenoid (not shown). Further, 
r below the discharge port 257^ a moisture absorbing 
I agent 269 (hygroscopic material) is provided and a 
heat source h is provided. 

In operation, during operable state of the copying 
machine, the shutter 268 is opened Inwardly by the 
actuation of the electromagnetic solenoid so as to 
allow image fixed developer sheet 12 to pass 
through the discharge port 267 and to be transferred 
onto the receptacle 253. The heat source h heats the 
moisture absorbing agent 269, so that dry air whose 
moisture, content is removed at the moisture 
absorbing agent is discharged outside through the 
shutter 268. In non-service period of the copying 
machine, the shutter 268 is closed to bioci< fluid 
communication with the outside. When the de- 
veloper sheet cassette 264 is removed from the 
copying machine, the shutter 266 is also closed by 
the biasing force of the spring for blocking fluid 
communication with the outside. On the other hand, 
when the sheet cassette 264 is inserted, the shutter 
266 is opened, in this case, since the cassette 
insertion hole 265 is closed by the cassette 264, 
external air cannot be entered into the interior of the 
machine. 

In non-service period of the copying nriachine, 
moisture in the machine can be effectively absorbed 
by the moisture absorbing agent, since completely 
confined or fluid-tight machine interior is obtainable 
by closing the shutters. The moisture absorbed in 
the agent can be discharged outside during oper- 
ation of the copying machine. 

With this stmcture. humidrty in the interior of the 
machine becomes lower than the extemai huniidity 
to thus prevents the sheet froni sticking onto the 
pressure and image fixing units even if the ambient 
humidity is relatively high. 

In a twentieth embodiment with respect tp the 
sheet cassette as shown in Figs. 25 and 26, a 
push-xip plate 280 is provided to the sheet cassette 
264. The push-up plate 280 is urged upwardly by a 
spring (not shown). At the overall surface of the 
push-up plate, a heater 281 is provided, and 
terminals 282. 282 of the heater 281 are provided at 
an outer wall surface of the cassette 264. Further, 
electrtcai tenminals 283 and 283 are provided at both 
lateral sides of the cassette insertion hole 265. When 



the sheet cassette 254 is Inserted Into the cassette 
insertion hole 265, the tenninals 282,282 are brought 
into contact with the terminals 283, 289. so that an 
electrical current is applied to the heater lement 
5 281 . When the heater 281 is heated upon application 
of the electrical curenl, the developer sheets 12 
stacked on the casette 284 are heated by the 
heater to thus remove moisture in the developer 
sheets. Incidentally, a temperature/humidity sensor 
10 284 is provided to control heating temperature of the 
heater element 281 . 

Further, the feed roller 270 for feeding the 
developer sheet 12 to the pressure unit can be 
provided with a heating (element 285 in a hollow 
15 space thereof as shown in Fig. 26 (twenty-first 
embodiment), such that the roller 270 series as a 
heat roller. Upon contact of the heat roller 270 with 
the uppermost developer sheet on the sheet 
cassette 264. the sheet is heated. 
20 Furthermore, in onier to heat the developer 
sheets 12 stored in the sheet cassette 264, the sheet 
cassette 264 is completely confined within the main 
frame 250 so as to render the cassette to be 
separeted from the extemai atmosphere as sl^own in 
25 FIG.27(twenty-second embodiment). Arid, a fan 290 
is provided at a position adjacent the thermal fi)dng 
unit 261 for directing a hot ambient air toward the 
uppermost sheet 12 by the rotation of the fan 290. 
The developer sheets stored in the sheet cassette 
30 264 can also be dryed by providing a sheet like 
drying agent or deslccant at an upper portion of ti->e 
cassette 264 as shown in Rgs. 28 thm 31 (twenty- 
third embodiment); 
In this embodiment, the upper portion of the 
35 cassette 264 is covered with a sheet-fike drying 
member 300 whose rear end is detachably sup- 
ported by a support member 301 which is jbivotably 
supported to the sheet cassette 264. A free front 
end of the sheet-like drying member 300 is formed 
40 with cut-away portions 302, 302 into which the sheet 
feed rollers 270 and 27G are positroned. Therefore, 
the sheet-like, drying member 300 does not interfare 
the rotational motion of the sheet feed rollers 270 as 
best shown In Rgs. 32 and 33. 
45 As Shown in Fig. 34, the sheet-like drying merhber 
300 includes a base sutistrate 310, minute powders 
of silica gel 312 and adhesives 311 for bonding the 
silica gel onto the substrate. The base substrate is 
formed of a material selected from ordinary paper, 
50 polyethylene film, pdlyimlde film and cloth. The 
adhesive is made of giue or polyvinyl aicohol. The 
silica gel (SI02»nH20) has a particle size tanging 
from, several micron meters to several hundred 
micron meters. Part of each sliia gel is exposed out 
55 . of the adhesives. 

Attematrvely, as shown In Figs. 35 and 35, the 
sheet-ilke drying member 300 includes a fiborous 
porous base substrate 313, silica gel powders 2 
dispersed in the voids of the fibrous base substrate 
60 and a gas permeable sheets 314 sandwitching the 
combination of the base substrate 313 and the silica 
gels 312. Incidentally, in ttie embodiment shown In 
Fig. 31, relatively thick sheet-like drying member 300 
is employed in which the silica gels 312 are attached 
65 to the base substrate. 



10 



BMSDOCrO: <EP 0282353^2 I > 



19 



0282353 



20 



The above described sheetrlike drying member 
300 can minimize a developer sheet area in contact 
with the externa! atmbspliere, since the member 300 
confines the sheets in the sheet cassette 264, to 
thereby further reduce humidity of the developer 
sheet 12. If the drying member absorbs a predeter- 
mined amount of water or moisture, its moisture 
removing efficiency will be lowered. In ftns connec- 
tion, the drying member 300 ttself is subjected to 
drying by heating the same by the heat of the image 
fixing unit 261 during its travel along the developer • 
sheet path in response to an actuation of an external 
switch or by manual operation. 

If the thickness of the drying member 300 is larger 
than the total thckess of the sensitive sheet P and 
the developer sheet 12, the drying member 300 
cannot smoothly pass through the pressure unit 260. 
Therefore, the' distance betweeri the- confronting 
pressure rollers are increased in synchronization 
\NXth " the actuation of the external switch. The 
sheet-like drying member 300 undergoing drying at 
the image Fixing unit 251 is discharged to the sheet 
receptacle tray 263, and again, the drying member 
300 is attached to the developer sheet cassette 264 
as shown in Fig, 28. 

Alternatively, as shown in Fig. 28, each of the 
rollers disposed alongside the developer sheet path 
are reversely rotated in order to return the drying 
member back to the sheet cassette 264, after a 
papei- sensor 310 disposed adjacent the thermal 
image fixing unit 261 detects the passing of the 
drying member 300 through the unit 261. 

In a twenty-fourth embodiment shown in Fig. 37, 
the sheet-like drying plate 300 is placed on a hold 
member 310 obliquely provided above the supply 
roller 270. The siheet-iike drying member 300 is dryed 
by tiie thermal image fixing unit 251 in the similar 
fashion as described above. In this embodiment, the 
drying member 300 is introduced into the main frame 
either frbni a drying member insertion hole 271 
disposed above the cassette insertion hole 265. The 
drying member 300 is adapted to absorb moisture at 
the position on the hold plate 310. The drying plate 
300 can be moved through the pressure unit 260 and 
the image fixing unit 261 and is discharged onto the 
discharge tray 263. Alternatively, an additional drying 
member transferring passage 311 is provided which 
is branched at immediately downstream side of the 
image fixing unit 261 so as to direct the drying 
member 300 which is dryed at the image fixing unit 
261 toward the hold plate 310. Arhbient rhoisture 
within the main frame is removed by the drying 
member 300 disposed on the hold plate 310, 

in a twenty-fifth embodiment shown in Fig. 38, a 
heater unrt 320 is provided for heating exclusively 
the drying member 300. The heater unit 320 is 
positioned at the path of developer sheet 12 within 
the main frame, and is normally at its OFF state. The 
drying member 300 is occasionally supplied into the 
heater unit 320 which is occasionally switched to ON 
state to heat the drying member 300. By the reversal 
^rotation of the fised roller 321, the drying member 
300 is returned back to the upper portion of the 
dev loper sheet cassette 254 for absorbing mois- 
ture in the cassette. 



The above embodiments employ drying member 
or sheet for lowering hunriidity of the developer 
sheets or of the ambient atmosphere, ff a closed 
type cassette is intended to be used as shown in 
5 Figs. 39 and 40, the following arrangements are also 
conceivable. 

According to a twenty-sbcth embodiment shown in 
Fig. 39. a developer sheet roll 321 is used. The sheet 
roll 321 is accommodated in a sheet roll cassette 
ID 320. A continuous web-like developer sheet 321 is 
unwound by the rotation of developer sheet feed 
rollers 322 supported to the maim frame. The 
developer sheet web 321 ts ' trarisfen-ed to a 
predetermined path provided within this man frame. 
15 The sheet roll cassette 320 is formed with an outlet 
port 324 at which a pair of sealing rollers 325 are 
provided. The two sealing rollers 325 are urged 
toward each other by a spring 326, so that developer 
sheet web 321 is pressed by the seaTing rollers 325 
20 during its travel therethrough. Further, within ^e 
cassette 32Q. drying agent 327 is provided. This 
drying agent 327 absorbs moisture within the 
cassette casing 320 if the moisture Is ihci^ased due 
to the increase in external humidity. Therefore, 
25 constant humidity is provided within the cassette 
320. Further, the sealing rollers 325 serve to 
minimize entry of the external atmosphere into the 
cassette 320. 
In a twenty-seventh embodiment shown in Fig. 40, 
30 cut developer sheets 12 are stored in a sheet 
cassette 330. Each one of the cut sheets 12 is 
successively fed out by feed rollers 331 disposed 
within the cassette 330. Similar to the embodiment 
shown in Fig. 39. a pair of sealing rollers 325 are 
35 provided at a developer sheet outlet 332, and the 
rollers 325 are biased toward each other by a spring 
326, and a drying agent 327 is provided at an upper 
inner surface of the cassette 330. 
Not only the developer sheet but also the sensitive 
40 sheet (photo sensitive and pressure sensitive sheet 
P) should undergo mdisiture removal. Therefore, 
various embodiments vAW be given for removing 
moisture of the sensitive sheet 
in a twenty-eighth embodiment shown in Rgs. 41 
45 and 42, a wel>like sensifive sheet roll 341 is 
accommodated in a sensitive sheet roll cassette 340 
which provides an outlet passage 342 at one side 
portion thereof tor pemnitting the sensitive sheet P 
to pass therethrough. At an outlet end of the outlet 
SO passage 342, disposed is a shielding member 343 
which is biased by a spring 343a for providing 
air-tight structure in the cassette 340. The shielding 
member 343 has one end pivotally supported to the 
sheet roll cassette 340 by a pin 343b. This biasing 
55 force of the spring 343a, however, does not restrain 
smooth travel of the sensitive sheet P without 
damage to the same. Other type of shielding 
member is also available. For example, the shielding 
member 343 is formed with a memory shape alloy or 
60 bimetal. If heated, the shielding member chages its 
shape to open the passage 342 Alternatively, a 
heating means is provided at the image forming 
zone. At the time of image forming on the sensitive 
sheet P, the heating means heat the shielding 
65 member 343. With the aiternative an^gement 
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simiiar effect is obtainable. 

Since the interior of thie sheet roll cassette 340 is 
separated from outside because of the shielding 
mennber 343, light and rrioisture are not entered into 
the sheet roll cassette 340. Therefore, the sensitive 
she t P is not affected thereby. Further, since a 
moisture absorbing agent 344 Is provided in the 
cassette 34Q, and accordingly, low humidity is 
maintainable within the cassette 340. Silica gel is 
used as the moisture absorbing agent 344. 

In a twenty-ninth embodiment shown in Fig, 43, a 
moisture absorbing agent 344 is attached to the 
externa! portion of the sensitive sheet roll cassette 
340. That is, the casseitte 340 is provided with an 
open recess 340a into which the absorbing agent 
344 Is disposed. When the stieet cassette 340 is 
assembled in the copying niachine, the moisture 
absorbing agent 344 absorbs ambient moisture 
around the image forming unit such as pressure 
rollers, thereby to obtain stabilized picture image. If 
the sheet roll cassette 340 is intended to be 
exchanged by a new one, the moisture absorbing 
agent 344 can also be exchanged easily. 

In order to dry an interior space of the sensitive 
sheet cassette, hot air is blown into the interior 
space of a cassette 500 as shown in Figs. .44 to 46. in 
a thirteth embodiment shown in Fig. 44, a sensitive 
sheet P wound around a supply roll 501 is drawn out 
and wound over a tai<e-up roller intermittently 
rotated by a drive means (not shown ). The sheet P is 
fed to an image exposure region below a halogen 
lariip 502. In the exposure region, light transmitted 
through the original 503 is irradiated to the sensitive 
sheet P. in this embodiment, a halogen lamp 
chamber is communicated with the cassette 500, so 
that hot air in the halogen lamp chamber Is 
Introduced into the cassette chamber. 

In an embodiment shown in Figs. 45 and 46, a 
blower 514 is provided at one side of a halogen lamp 
502. An aspiration port 514a of the blower 514 Is 
positioned in confrontation with the halogen lamp 
502. Further, a hot air discharge port 514b is directed 
toward a side wail of the sheet cassette 500. 

As shown in Figs. 45 and 46, the sensitive sheet 
roll cassette 500 includes a housing 515 having a 
rectangular cross-section. The housing 515 is 
formed with a slot for passing the sensitive sheet 
therethr-ough. Open ends of the rectangular housing 
515 are closed by cover members 516 and 517, and a 
sheet roll core member 51 8 Is rotatably supported by 
holes formed at central portions of the cover 
members 516, 517. The web-like sensitive sheet P is 
wound around the core member 518. Both axial ends 
of the core member 518 are integrally provided with 
flanges 518a and SIBb, and annular ribs 518c and 
51 8d extend from the outer peripheal end portions of 
flanges in axial direction of the core members 518 
and toward the cover members 516,517, Planar ends 
of the ribs 518ic and 51 8d are slightly spaced away 
from the flanges 518a, 518b, respectively, as best 
shown in Fig. 46. One of the cover members 516 is 
formed with a hot air inlet port 516a in alignment with 
the hot air discharge port 514b and at a position 
within an area of the flange member 51 8a. At an inner 
side of the cover member 516, a light shielding 



member 516b is provided so as to optically block the 
hot air discharge port 514b. In the cassettt6 3)0, the 
hot air inlei port 516a is oriented toward a" central 
axis of the roll cone meanber §18. In other words, the 
5 light shielding member 516b also serves as a hot air 
deflector. 

In the other cover member 517, four discharge, 
ports 517a are formed at equi-disitance in arcm- 
ferential direction and within an area of the opposing 

10 flange 518b. Inside the, cover member 517, light 
shieldthg members 517b are jDrovided td/ optically 
shield the dlschai-ge ports simiilar to the light shield 
meniber Si 6b, 
By the operation of the blower 514. hot air around 

15 the hologeh tamp 502 is aspTrated from the- aspira- 
tion port 514a, ahd.'b <Ss6harged into the interior of 
the cassette 500 through the discharge port 514b 
and the inlet port Siesufhe hot airflows through a 
space defined between the cover mnember Sl$ and 

20 the flange 518a, and a space defined l^etween the 
sheet rdll 501 and the ^housing 515 as Indicated by 
arrows in Fig. 46. By these hot airflow, the sheet roll 
501 is heated, and the. air is discharged ouf of the 
discharge ports 517a, 'Since the hot air flows wtthln 

25 the housing 515 In an axietl direction of the roll core 
member 518, the senSftlve sh^et roll 501 is efficiently 
heatd. and therefore, the temperature of the ^rdO 501 
promptly elevated to a predetermined temp^ture. 
Accordingly, the sensitive sheet P can be subjected 

30 to light exposure immediately after the sheet P is 
taken out of the cassette 500, since the sheet P 
provides a predetermined elevated temperaturei. As 
a result, microcap^sules on the sfieet " P. sire v^H 
photo-cured reganiiess of ambient terhperature. 

35 A dust collecting filter (not shownl can be 
provided at ttie aspiration port 514a of the blowei* 
514. The dust cdlectlrig filter can prevent? du^ts 
from entering the cassette 500 (light shielding ca^), , 
arid sticking of the dusts to the sensitive sheet P^ls 

40 obviated, which sticking may degrade photo sensi- 
tivity of the sheet. 

Hot air passage is cfeflected at both ajdal end 
portions of the cdre member by the light shieidlns 
member 516b, the fiba518c and 518d and the fight 

45 shielding menibers 517a. Any light entered into ti[ie 
hot air inlet port 5t6a ond the discharge ports 5T7a 
can be blocked by the shleiphg nnembers. THere-, 
fore, the sensitive sheet P'wrehin the cassette 500 Is' 
not exposed with Fight, at dU. 

50 In a modified emippdyment which uses a blower, a 
hot air temperatiirj^ corSrol unit 519 is provide 
between the aspiration -port 514a and the air 
discharge port 514b to .prbvlde a given hot air 
temperature (Flg.47). In the temprerature bdntrol 

55 unit 519, a'heater'and a thermostat are asse'mil^led. 
The heater is ON-OFF controlled by a switch 520. 
and the thermostat is controlled by a control kndb 
521 within ON-OFF' range. With this arrangsmerit, 
temperature within fhe sensitive sheet roll cassette 

60 500 can be precisely cothtrolled (much heated or 
cooled ), to thereby , perform fine temperature 
control to the sensitive '^heet P. 

in the embodiments shoyvn in Figs. 45 to 47, an 
inner hollow space of the-; roll core member 518 can 
65 be communicated with* the hot air passage defined 
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bewtween the covers 516,517 and the flanges 518a, 
518b so as to irftrdduce hot air into the inner hollow 
space of the core member 518. Alternatively, the 
core member 518 can be formed of porous material 
such as sponge or of a material having a high heat 
conducting efficiency. By such arrangement, sheet 
roil 501 within the cassette 500 can be further 
heated. 

Further, a humidity control unit can be assembled 
into the temperature control unit 519. Furthermore, 
such embodiments shown in Figs. 44 to 47 can be 
applied to the case where cut sensitive siheets P are 
stored in the sheet cassette, 

A thirty-first embodiment for drying this sensitive 
sheet is provided in Fig. 48. In the embodiment of 
Fig. 48, a sensitive sheet roil 351 and a take-up roil 
352 are disposed at an upper internal portion of a 
main frame 350. A sensitive sheet P wound around 
the roll 351 is oriented in horizontal direction by a 
feed roll 353, so that the sheet P passes over a 
original stand 354. The light source 355 is positioned 
below ttie original support stand 354. The sheet P 
passing through the stand 354 is taJ<eh-up by the 
take-up roller 352 through the pressuire arid fixing 
rollers 356, 356: A developer sheet 12 Is also fed to 
the pressure rollers 356, 356 by a guide roll 357, so 
that both sheets P and 12 are overtapped with each 
other and pressed by the pressure and fixing rollers. 
The developer sheet 12 on which an image is 
transferred is discharged out of the main frame 350 
by feed rollers 358. 

The above-described feed nDller 353 is a heat 
roller in which a heating element 353a is accommo- 
dated The sensitive sheet P is heated and dryed 
when ft passes through the heat roller 353. 

According to a thirty-second embodiment shown 
in Fig. 49, a fan 360 is provided at an upper internal 
space of a main frame 350. Hot air generated by a 
light source 355 and floating at the upper internal 
portion ot the frame 350 can be agitated and 
dispersed by the rotation of the fan 360. Therefore, 
the sensitive sheet P as well as the developer sheet 
12 are dryed. 

Further, in a thirty-third modlficaticiri shown in 
Fig. 50, a heater 361 is provided at a position 
immediately above a fan 360. Air heated by the 
heater is distributed by the fan. Furthermore, in a 
thirty-fourth modification shown in Rg. 51, a heater 
352 is provided at lower internal space of the main 
frame 350 for locally heating the lower internal 
portion of the space, which lower space has a 
temperature generally lower than the upper internal 
space unless the heater 362 is provided. As a result, 
the sheet P and the developer sheet 12 are dryed. 

Furthermore, in a thirty-fifth modification shown in 
Rg. 52, pressure and image fixing rollers 356 and 356 
are located at an upper intemal portion of a main 
frame 350. With this anrangement. since hot air is 
floated at the upper portion, the sensitive sheet P 
and the developer sheet 12 are also pressed In the 
hot atmosphere. As a result, image transfer oper- 
ation is achievable in a low humidity atmosphere. 

Next, heating and drying to the sheets is achiev- 
able by heating overall intemal space of the main 
frame. Such arrangement will be described with 



reference to Figs. 53 and 54. In a thirty-sixth 
embodiment shown in Fig. 53, a light soui-ce casing 
370 provided with a louver 372 is provided at an 
upper portion and adjacent to one side wall of a main 

5 frame 250. and a fan 371 is provided at the one side 
wall and cortfrbnting the louver 372. Air stream 
generated by the fan 371 passes through the louver 
372 for cooling the light source 254, whereas hot ar 
in the light source chamber 370 can be discharged 

10 therefrom through a vent hole 373 formed at a light 
source chamber wall confronting the louver 372. The 
hot air is introduced into the Interal space defined by 
the main frame 250. At the vent hole 373. a dust 
cleamef element 374 is provided so so to prevent 

15 dusts from entering into the interior of the main tram 
250. 

Alternatively, a fan 375 Is provided at a position 
adjacent the thermal imaige fixing unit 261 so as to 
scatter hot air around the unit 261 toward every 
20 directions, to thus elevate temperature in the 
intemal space of the main frame 251. 

Furthermore, in a thirty-seventh erhbodiment 
shown in Fig. 54 for controlling temperature and 
humidity of the atmosphere within the main frame, a 
25 temperature control untt 401 Is disposed at a 
suitable portion of the main frame 400, for example, 
at a position below a diffusion plate 53. The 
temperature control unit 401 includes a heater 
element 404 located below the diffusion plate 53, a 
30 sensor 402 for detecting temperature and humidity 
of the atmosphere, and a controller 403 for controll- 
ing the heater element 404. In this embodiment, a 
developer sheet cassette 405 is disposed within the 
main frame 400. The remaining construction would 
3$ be the same as that of the embodiment shown in 
Fig. 5 except the fan 57 and the guide member 58 
those shown in Rg. 5. 

The temperature/humidity sensor 402 comprises 
a temperature sensor 441 and a humidity sensor 442. 
40 The temperature sensor 442 is made up of a 
temperature sensing element 431, such as a ther- 
mistor, and an amplifier 432, and the humidity sensor 
442 is made up of a humidity sensor unit 433 and a 
linearlizer amplifier 434. The humidity sensor 442 
45 detects a relative humidity in the interior of the 
apparatus. Voltage signals representative of the 
temperature and humidity which are in proportional 
to the temperature and humidity are outputted fi-om 
the temperature sensor 441 and the humidity sensor 
50 442, respectivelyv and which signals are appfied to ah 
analog multiplexer 435. From the analog multiplexer 
435. either one of the temperature and humidity 
signals is selectively outputted and applied to an 
anaiog-to-digltal (A/D) converter 436. In the A/D 
55 converter 436, the the input analog signal is 
converted into a digital signal and the latter signal is 
applied to a CPU (Central Processing Unit) 437. A 
control logic 443, a solid-state reiay 440, ROM 
(Read-only l\Aemory) 438 are connected to the CPU 
60 437. A control program and a conversion table giving 
an allowable temperature from the data of tempera- 
ture and humidity have been written in the ROM 438. 
The allowable temperature is defined by a minimurn 
temperature that the apparatus is usable (a condl- 
65 tion, for example, that jamming does not occur), as 
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the relative humidity is lowered attendant on the 
increase of temperature. A control signal is suppfied 
to the control logic 443 from the CPU 437 so that the 
temperature and the humidity signals are alterna- 
tively outputted from the analog multiplexer 435. 
Based on both the temperature and the humidity 
signals, an allowable temperature datum is read out 
of the ROM 438, and the solid-state relay 440 is 
controlled by the data thus read out. A heater 404 is 
rendered conductive or non-conductive by the 
solid-state relay 440 thus controlled. 

Referring to Fig. 56, the control of the temperature 
and humidity will next be described in detail. In Step 
1, the CPU 437 controls the control logic 443 and 
Instructs the analog multiplexer 435 to select the 
humidity signal the signal passed through the 
analog multiplexer 435 is subjected to A/D conver- 
v^sion by the A/D converter 436, and the resultant 
^-digitai signal is Inputted to the CPU 437, In Step 2, 
'the CPU 437 controls the control logic 443 and 
instructs the analog multiplexer 435 to select the 
• temperature signal. The signal passed through the 
analog multiplexer 435 Is subjected to A/D conver- 
sion by the A/D converter 436, and the resultant 
digital signal Is Inputted to the CPU 437. The CPU 
437 detennlnes the temperature and the relative 
humidity in the interior of the apparatus based on the 
signals inputted. In Step 3, the CPU 437 determines 
an allowable temperature based on the tempeteture 
and the relative humidity thus determined according 
to the conversion table written In the ROM 438. in 
Step 4, the CPU 437 compares the ambient 
temperature in the apparatus with the allowable 
temperature, and when the fortner is lower than the 
latter, the operation in Step 5 Is pertonned in which 
the CPU 437 controls the solid-state relay 440 to 
cause the heater 423 to be in conductive state. When 
the ambient temperature is higher than the allowable 
temperature, the operation in Step 6 Is perfbmfied in 
which the CPU 437 controls the solid-state relay 440 
to cause the heater 423 to be in non-condUctive 
state. Thereafter, the proceedings retums to Step 1 
and the similar operations are repeatedly carried out. 
Accordingly, in the condition where the amlDieht 
temperature is lower than the allowable temperature, 
the heater 404 generates heat and thus the ambient 
temperature is increased to thereby lowei- the 
relative humidity. 

It is possible to incorporate a cooling means such 
as a peltier element 450 (Fig.55) in a temper?iture 
adjusting means. The peltier element 450 is con- 
nected to the solid-state relay 440 through a rectifier 
circuit 451. When the ambient temperature in the 
casing is higher than the allowable temperature, the 
cooling element is enabled to cool the apparatus, 
then condense water vapor to gather water droplet 
in a predetermined position, and thereafter heat the 
ambient temperature, whereby the humidity can be 
lowered at a normal temperature. 

The above described embodiments all concern 
cases where the s nsitive sheet P is heated within a 
predetermined allowable tempreature , for example, 
such as not more than SS'^C, and humidity Is set 
lower than a predetermined I vel. On the other hand, 
in another aspect of the copying conditions, the 



pressure unit must have a temperature higher than 
the allowable temperature range If the copying 
machine is operated under severe cold condition. 
Further, binders are used to fixedly secure the 

5 microcapsules on the substrate of the sensitive 
sheet, if the binders are made of a materiaJ other 
than thermoplastic resin, such" as, for example, 
thermosetting resin, tlie pressure unit should pro- 
vide a another predeteirmlned temperature for 

10 fadlicatlng mpture of the microcapsules. The ther- 
mbsetting resin is S€ilectec|f from a urea resin such as 
urea-forinalin resin and -nr^amine-formalin resin, a 
polyester group i-esin, an epoxy group resin, and 
phenol group resin. Among these, the epoxy group 

15 resin is prefen-able. 

In order to control the temperature of the 
pressure unit to fulfTIl these requirements, tl^ 
following erhbodiments shown in Figs. 57 and 58 are 
provided. 

20 ' In a thirty-eighth ^nfibbd'iment shown in Fig. 57. 
pressure roller 800 in a pressure unit is either heated 
or cooled by a heating/cooling means 802 so as to 
maintain a given temperature at which microcap- 
sules on the sensitive sheets are easily ruptured. 
25 The heating/cooling fneans 802 transmit heat to the 
pressure roller 800, so that the the pressure roller 
provides the optinrrum temperature at which ttie 
microcapsules are easi^ rupturable. Uniform sur- 
face temperature of the pressure roller BOO is 
30 provided over entire peripheral surface thereof, and 
the temperature is preferrably maintained regardless 
of the rotation of the rollers for a certain period of 
time, in order to provide such a constant tempera- 
ture, a temperature sensor 803 is provided at a 
35 position immediately adjacent the outer peripheral 
surface of the pressure roller 800, and detection 
means 804 is connected to the sensor 803. The 
heating/cooling means 802 is connected to a control 
means 805 which Is connected to the detection 
40 means 804. The temperature sensor 803 generates a 
signal Indicative of the temperature of the pressure 
roller 800. and the signal is outputted to the 
detection means 804. In response to the signal, the 
detection means 804 provides an output signal to 
45 the control means 805. so that temperature feed- 
back is applied to the heating/codling means 802. As 
a result, the pressure roller BOO provides the 
constant temperature. In the heating/coolihg unit 
802, one of halogen lamp, nlchrome coil, and Infrared 
50 lamp is used for heating, whereas Peltier element 
etc. is used for cooling. 

With this arrangement, the sensitive sheet P 
carrying microcapsules and overiaid over the de- 
veloper sheet 12 Is heated or cooled when the 
55 sensitive sheet P passes throu^ the pressure rdier 
800 whose surface temperature is controlled for 
facilitating rupture of the microcapsules. In this case, 
the developer sheet 12 is Jn contact with an 
opposing pressure roller 801. Therefore, the tem- 
60 perature of the pressure roller 800 is transmitted to 
the sensitive sheet P so that the sensitive sheet P 
provides optimum temperature for rupture of the 
microcapsules. 
Rg. 58 shows a tiilrty-ninth mbodiment for 
65 heating or cooling the sensitive sheet P. in tills 
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embodiment, a pressure roller 810 having a small 
diameter is provided. The pressure roller 810 is in 
rolling contact with a back-up roller 811 so as to 
apply sufficient pressure to the sensitive sheet P. 
Further, a heating/cooling means 802 is provided at 
an upstream -side of the pressure roller 810. The 
heating/cooiing means 802 is In contact with the 
pressure roller 8t0. Aitematively. this means 802 is 
slightly spaced avvay from the pressure roller 810. 
Similar to the embodiment shown in Fig. 57, the 
heating/cooling means 802' heats or cools the 
pressure roller 810 so as to permit the microcap- 
sules to be easily ruptured at the transmitted 
temperature. Further, since the heating/cobling 
means 802 is positioned at the upstreani side of the 
pressure roller 810 and confronting the sensitive 
sheet P, the heating/cooling means 802 provisionally 
heats or cools the sensitive sheet P before It is 
subjected to pressure by ttie pressure roller 810. 
Therefore, the microcapsules are heated or cooled 
to ttie optimum temperature for stabilized rupture 
thereof when the sheet P passes through the 
pressure roller 810. 



Claims 

1. Ah image recording apparatus (1 ) including 
a light source (3, 54) for irradiating photo-sensi- 
tive or pressure sensitive recording medium (P, 
12) for forming a latent Image on It and a 
pressure unit (8, 47) for developing an image on 
the photo-sensitive or pressure sensitive recor- 
ding medium; characterised in that the appara- 
tus includes control means (28. 57, 59. 62) for 
controlling the condition of the environment 
around at least the photo-sensitive or pressure 
sensitive recording medium (P, 12) so that, 
development of the recording medium (P, 12) is 
carried out in an acceptable ambient environ- 
ment 

2. An image necording apparatus according 
to claim 1, wherein the control means com^ 
prises a temperature control means (28) for 
controlling the temperature of the medium (P). 

3. An image recording apparatus according 
to claim 2/ wherein the temperature control 
means (28) comprises means for heating and 
cooling the ambient atmosphere surrounding 
the medium (P). 

4. An image recording apparatus according 
to claim 1, 2 or 3 wherein the control means 
comprises a humidity control means (57, 59, 62) 
for controlling the humidity around the material 
(12). 

5. An image recording apparatus according 
to claim 4, wherein the humidity control means 
(57. 59, 62) comprises means for lowering the 
humidity around the materiaQ. 

• 6. An image recording apparatus according 
to any one of the preceding claims, wherein the 
control means comprises; detection means 
(441) for detecting ambient temperature or 
ambient humidity; and a heating or cooling 



means (404. 442) for changing the temperature 
or humidity in response to the detection means 
(441). 

7. An image recording apparatus according 
5 to claim 2 or any one of claims 3 to 6 when 

dependent upon claim 2, wherein the pressure 
uriit comprises pressure rollers (8) and wherein 
the temperature control means comprises a 
cooling means (28) for cooling an outer periph- 
10 eral surface of the pressure rollers with a 

cooling medium (21). 

8. An image recording apparatus as defined 
in claim 2 or any one of cisdms 3 to 6 when 
dependent uport claim 2, wherein the pressure 

15 unit comprises pressure rollers (8) and wherein 

the temperature control means comprises a 
blower (B) for blowing cool air on to a surface of 
the Sensitive recording mediurh (P) at a position 
upstream of the pressure rollers (8) . 

20 9. An image recording apparatus including a 

light exposure unit for exposing light onto a 
photo-sensitive/pressure sensitive sheet in ac- 
cordance with an original imaging information, 
and a pre^ure unit for providing pressure 

25 contact between said photb-sensitlve/pressure 

sensitive sheet and a developer raernber, said 
photo-sensitive/pressure sensitive sheet car- 
rying a plurality of microcapsules each encap- 
sulating therein a first colouring component, 

30 and said developer member including a second 

colouring component which is reacted with said 
first colouring component for producing a 
colour image on said developer member corre- 
sponding to an original, the improvement 

35 comprising a control means for controlling 

ambient atmosphere vvithin an allowable atmos- 
pheric condition around said photo^sensitive/ 
pressure sensitive sheet and said developer 
member at least before s^d photo-sensitive/ 

40 pressure sensitive sheet and said developer 

sheet pass through said pressure unit for 
applying pressure thereto in overiapping man- 
ner, said control means comprising at least 
humidity control means. 
45 10. The image recording apparatus as defined 

in claim 9, wherein said humidity control means 
comprises a means for conti'olling humidity of 
said developer member (12). 
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® Image recording apparatus. 



(g) An image recording apparatus (1) includes a 
light source (3) for irradiating a microcapsule cany- 
ing photo^sensitive/pressure sensitive recording me- 
dium (P) for fdnning a latent image on it con-espond- 
ing to an image of an original (G) upon photo-curing 
of the microcapsules, and a pressure unit (8) for 
developing an image on the pihoto-sensitive/pressure 
sensitive recording medium (P) upon rupture of re- 
maining microcapsules. The apparatus includes con- 
trol means (28) for controlling the atmosphere ar- 
ound at least the photo-sensitive/pressure sensitive 
recording medium (P) to within allowable amt>ient 
condttions so that development is carried out under 
optimum conditions. Typically both the terhperature 
and humidity of the medium are controlled. Typically 
in an Image transfer method, the photo-, 
sensitive/pressure sensitive recording medium (P) 
includes a photo-sensitive pressui-e sensitive sheet 
which - carries rhicrocapsules encapsulating 
chromogenic material, photo sensilive composition 
and photo poymerization initiator, and a separate 
developer member (12) which carries a developei- 
agent which reacts with the chromogenic material in 
the pressure unit (8)- In a self-contained method, the 
photo-sensitive/pressure sensitive recording medium 
(P) includes a single sensitive sheet which carries ail 
such substances. 
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